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Part I of this report attempts to describe the systen

that was developed for local educational agencies by the Delaware
State Department of Public Instruction to support classroom and
'curricular improvement in mathematics through the.administration of
an objective-referenced test in mathematics to grade four students.
This system includes the development of ancillary services and
products to support the use of the testing results. The testing
materials and related products are part of the Delaware Educational
Accountability System. The state level results are presented in Part
II. Included is a description of Delaware mathématics strengths and
weaknesses by strand and objective. Specific conclusions and
recompendations are presented in Part III. The conclusions and
intergretive comments were denerated by the members of the Delaware
Mathematics Advisory Committee. (Author/RC)
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PREFACE .
f ) N /J
Part I of thils report attempts to describe the system that was
. o f

developed for local educational agencies by the Delawére Depaétment of

Public Instruction to support classroom and curricular improvement in

- mathematics through-the-administration-of-an-objective-referenced test

in mathematics to grade four students. This system includes the devel~—
opment. of ancillary services gnd prodqcts“to support the use of‘the test—~
ing results. The testing materials ané related pfoducts are part of

the Delaware Educational Accountability System (DEAS).

The state level results are presented in Part II. Included is a

.description of Delaware mathematics strengths and weaknesses by strand

.. and objective.

Specific conclusions and recommendations are presenﬁed in Part

II1I. The conclusions and interpretive comments were generated by the

" members of the Delaware Mathematics Advisory Committee.

"'This réeport is made possible through the cooperative efforts of
the DEAS Committee which is gomposed of selected staff members from the
Planning, Research and Evaluation Division and operateé under the admin-

istrative guidance of Wilmer E. Wise., Members of the committee -include:

‘Robert A. Bigelow, Chester W. Freed, James L. Spartz, Alice Valdes and

Janet Wall, who prepared this report.
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THE OBJECTIVE ~ REFERENCED MEASURE IN MATHEMATICS b
~-ITS PLACE IN THE DELAWARE EDUCATIONAL
'ACCOUNTABILITY SYSTEM

i 4 i e g

iy o e

The Delaware Educational Assessment Program (DEAP) is an operating

part of the Delaware‘EduSAtional Accountability System (DEAS) - a long

range' plan for the improvement of education. This system was degigﬁéd to

provide answere to the foiig;ing four quéstibns:> o
* What do we want from our educational system?

% "What have we attained?

* What are our program strengths and weaknesses?

* What can be done to improve educational programa?

The first question was answered in part by the development of

statewide learner goals and terminal objectives for kindergarten through
eighth grade in the areas of reading, language arts, mathematics, scilence
and social studies. In-order-to monitor the -attainment of these student

objectives, the DEAP was initiated in 1972. Over the last five years,
W

et T st

2

. DEAP batteries of tests have been admifiistared | to all regular first fourth

st

1+ i b h e R R

.and eighth grace students throughout the state.

e e oy g ]

e Theedatamgenerated~as~awresult"of“the“DEAP"surVey“teetsmHHVE“ﬁrﬁi”'
vided partial answers to the -second major question about student achieve-
ment. These answeré are incomplete due to the limited number of objectives

asseSSed within ‘each tested content area.

| items on the current standardized survey provides an incomplete picture of

“student performance must be analyzed by obJectlve. The limited number of

*To more cdmpletely answer the third major question - the identifi~

cation of particular strengths and weaknesses within each Subject area -

o e

Soa i

program strengths and weaknesges since not all the DEAS statewlde objectivas

 are assessed. What was needed was an in—depthvlook at each of the basic -

PR,
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skilis areas. Thie.could Be agcompliéhed by measuring a greater number of

objectives in each content area with more test items. Through the use of

an expanded objective-réferenced instrument that would assess g large num-

ber of objectives, a better diagnosis could be made of those specific

strengths and weaknesses within a content area.

~ R

If information could be made available on a S;&;&ﬁgza;;“gf&;ﬁecifiétf’

strengths and weaknesses, more complete information becomes available‘t?ﬁﬂ
- help answer the fourth DEAS question (What can be done to improve. educational m;;_m!ri
Erograms?). |

Fo; these reasons, an objective-referenced measﬁré (ORM) was developed
for statewide adwinistration. Delaware is one of two states known to be utiliz- ' 2;
ing this testing concept on a statewlde basis.

The cotitent area of wmathematics was selected as an appropriate

starting point for the statewide developmenr and use of this ORM for the

PRSI SR i

—___following-reasongs—— ———"""=~— "
1. The DEAS objectives.are-clearly-specifiéd in’this area.

2. The mathematics objectives provided by the state are -
utilized by local districts for curricular-planning and ... . - .- o
improvement efforts. ;

3. The State Depaftment of Public Instruction's new mathematics
curriculum guide, Elements, contains DEAS objectives speci-
fied for each grade level. '

4., There seems to be a high degree of consensus among educators
of the important objectives to be mastered by elementary
~.students in mathematics. ... ... .. . '

N@Itwismthevplanwatwthiswtime*tOMdevelop”objecfive - reférenced instru-:

oy T R
ments for other content areas and gréde levels so that districts may select a

test or tests from a bank of available instruments. In addition regular survey ” :;¢
tests would be administered evéry three years to i) proyide for the collection oﬁ;;

b

flongitudinal survey data which will give distriétskbggg@égsgﬁmgggwgygggg;ng

long~term program changes and 2) allew for the comparison of Delaware's achieve-

ment to the nation in several content areas.

3f | 1,1,




“in mathematics that is student and skill-specific and could be used for

objectives in mathematics. These objectives are outlined as terminal grade .

“two through four.

objective, These-items were’ selected from a pool of items developed under

"higher~educationwinstitutions,_anditheinepartment of. Public_lngtruction who

DESCRIPTION OF THE TEST

The mathematics instrument is based upon forty of the statewide

four objectives and are suggested for inclusion in the curriculum in grades”

Three to six items were used to measure student attainment on eech

contract by Educational Testing Service specifically for Delaware 's statewide

objectivea. Related objectives and items are grouped in nine categories

called strands.,
Doth the selection of the objectives and selection of the itews
were made by the DEAP Mathematics Task Force. The task force is composed

of nineteen teachers and administrators from Delaware school districts,

possess exceptional competencies in mathematics education. " These peopls

vant to instructional programs ‘throughout the stidte.

The 160 item untimed test was administered to Delaware grade four

atudents during the week of October 18 through 22, 1976. This test was

designed for the purpose of 1 providing entry level diagnostic information S

Mgt ey

Tclassroom instructional planning; and™ (2)~furn1shing~school«districtsrwith«~r

~ Test Characteristics

" of 153 ditems and a low of 21 items - correctly. The’ test mean was. 90 Sl with

: ia,standard deviation ofﬂ27}03,

data that could support curriculum analysis and revision.

On the 160 item test, Delaware grade four students answered a high

The test mode or most frequent score was 100.




.

Thé feliabiiiﬁy was éoﬁpﬁtéd.ﬁsing thé Kuder-Richardson formula 20. fhe resulta-‘
presented in Table 1 show‘the‘reliabiiity coefficients to lie between 0.483.
for Strand G (Grafhing end Functions) to 0,887 for'Strand C (Operation and
Properties). Total test rel” 32 indicating that the test is a

highly reliable measuring iii.. il

13




TABLE 1

e RELTABILITY' OF ‘TOTAL “TEST 'AND" STRANDS.... o orumisecs
‘Test Part Reliability Number of Items
Total Test .962 160
Strand A (Numbers and Numerals) 694 17
Strand B (Numeration) .788 li
Strand Cl(Opgrationa and Proﬁerties) .887 40
Strand D (Mathemati;;i‘SéﬁfénééS) ' .793 « 14
Strand E (Geometry) .746 24
Strand F (Measurement) .768 éz
 Strand G (Graphing & Functions)“ .483 9
Strand H (Probability & Statistics) .606 6
Strand 1 .722 17

(Mathematical Reasoning)

1
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DESCRIPTION OF COMPUTER REPORTS

- Classroom, school and district level reports were generated and .
disseminated to districts through a workshop on December 7, 1976. Four

types of computer reports were returned to districts. Each of these reports -pf

is described below and example reports are presented in Appendicies A

|
fthrough D.

The Classroom Rost:

3
t

This report ir -»ovided for each grade four ciassroomdnithin a
'particular school and district. The computer report 1ists theicoding snd
; maximum score for each objective, strand, and the total test. The bulk
“of the report lists the students' names and the number of items that each
student answered correctly on each objective, each strand (math category),
and on the total test. A number designation is also listed when appropriate,
. to 1dentify special education students and irregular or‘incomplete scores,
The information contained in this report gives teachers an indica-
tion of how each of the students in a classroom performed on each'of the ;
| 40‘objectives, each of the 9 strands and on theAtotal test. Usingithis
report teachers can provide instruction or remediation to those students
possessing similar ski11 deficiencies. Enrichment activities can be used‘

for those students performing well on particular objectives.

Distribution of Pupil Scores by Objective Report

This report is provided for each tested classroom, school, and
district in Delaware.  The Distribution of Pupil Scores by Objective Report

1ists'the objective coding, the maximum score obtainable for each objective

... .and .the number .of students. obtainlng the maximum.score. through.the number..

of students answering zero items correct on a particular objective. Mbre
specifically, if an objective is measured by three items, the number of
students obtaining three correct, two correct, one correct and zero correct

7 '
15
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The.Distribution of Pupil Scores by Strand and Total Score Report

will be listed.. Similar information is provided for each of the forty
objectives tested.
Analyzing the results on this report can show educators how groups
[

of students performed on each objective and on which objectives .groups

achievéd best.

This computer printout provides a distribution of scores on the
strand and total ~core level. For example. strand C (Operations and

Prope © is mn .ured by forty items. This report lists the number of

‘students obtaining all 40 correct, 39 correct, 38 correét, 37 correct, .o
1 correct and 0 correct. A similar distribution is also provided for the

.tested students by toCal_score as well, This report is also furnished

for each classroom, school and district tested.
. The data provided on this report can be used to show student achieve-

ment in general skill areas and on the total rugt. Strengths and wedknesses

on strands can be identified for the purpose of potential curriculum,improua-:

ment.

The .I==n. Response by Objective Report

This report is generated gor each class oom, school, and district
tested.. Th€ printout prévides the codiﬁgs for items, clustered within-
6bjectives ;nd grouped by strands.

The report presents tﬁe percentage of students selecting each

item option. The correct response is marked with an asterisk (*). In

addition, the average percent correct for each objective was calculated

and 155 1isted on the report.
The investigation of results on this report can help teachers and
admimsistrators identify specific strengths and weaknesses on the 40 objectives

agsessed. Analysis of the item data can lead to determining what problems

8
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groups of students may be encountering in performing certain calculations

and understanding particular concepts.
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THE OBJECTIVE ~ REFERENCED MEASURE IN MATHEMATICS
AND ITS USE IN DISTRICT PROBLEM SOLVING

The key to the success of this new Delaware concept in statewide

"testing hinges upon thHe-extent -to which the ‘results are utilized by school

' personnel for making improvements in the area of mathematics. Two important

considerations were utilized by the Delaware Department of Public Instruction

"~ to enhance the use of the test data in the educational change process.

T};ese =Y o -

1. Incorporating the objective-referenced measure results into

the educational improvement process currectly practiced by school staff.

2.. Providing support services during each_step of the educatiomal .

change process;

'Educators at the district, school and classroom level employ the

following sequential steps in inducing educational change and improvement.

* Designating goals and objectives to be attained by the
classroom, school or district

* Determining the status of the attainment of these goals
and objectives '

* Tdentifying classroom, school and districticurriculnm weak-
nesses or needs and

% Using appropriate corrective action procedures to eliminate
the weaknesses or needs .

The objective-referenced measure problem solving system as a sub~
system of the Delaware Educational Accountability System provides state
‘level support services to districts at each of these four steps in the
educational improvement model presented above. These state efforts may
be described in the following paragraphs.

Setting Goals and Objectives

In June of 1972, the State Board of Education adopted a list of

18
10
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- changes in .curriculum emphasis with;the{adyent~of new.programs and tech-.-

' Delaware goals that were to guide the management of education in the State. .

These goals.subsequently provided the framework for the formulation of

=———-—leswner ohiectives in the goal area of communications and basic skills.

. Subject area task forces, coordinated by Department of Public Instruction
staff, developed learmer objectivés in communications, reading,-mathematiea,ww¥§ffj
science, social studies, and physical and mental health during'an inténsive

three year effort that involved input from all school districts in Delaware.

P

These objectives are periodically- reviewed and revised to incorporate

nological advances influencing education.

The learner objectives have béen embodied into:the curricula offered
to students by Delaware schools and have also acted as the foundation for
the development of the Delaware Educational Assessment Program.

Checking Status of Objective Attainment

In order to assistischool staff in determining how well they are
meeting their objectives in mathematics, the State Department of Public
Instruction offered-the administration of an objectiverreferenced measure
assessing achievement on each of the forty math objectives. The student
results on the test presented in the computer printouts and distributed to
the appropriate educators';re;critical to the nmilization‘of a data~based
approach in verifying the status of attainment of each mathematics objec~

tive.

Identifying Weaknesses or Needs

h The DEAS Committee of the Planning Resesarch and Evaluation Division .
‘has developed a set of éuggested procedures for.analyzing the test results
found on éhe computer printouts. These procedures are found in th; Interpre-
tation Manual specifically created for the objective—rgferenced test in

mathematics. This manual was ézsigned to (1) foster data based decision~

11
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making by educational practitiouers and (2) to encourage districts to

apply the test results in the mathematics curriculum analysis brocess.

“The-procaduras—outliined; Lox use hy. the practitioner he lD__.the

teachers analyze‘the data for their class, group students for instructdon

on objectives not mastered by students, and set_prescriptions-for-those-- - e

i st 4 o 8 ot S

gtudents in need of initial instruction or remediation in a particular

skilliarea.

Additional guidelines are listed in the manual for use by math-

ematics superivsors andumathematics curriculum committees.h"These gulde~ .. oo

lines can supply a district or school with a data-based indication of theirvf

areas of curricular:strength, need, weakness, and satisfactory pgrformance
in;matheuatiCS. |

To bolster the use of the objective-referenced measure in math; :
ematics, coples of the Interpretation Manual including the suggested report
use-procedures wéfe,distributedwtomappropniate district-and school adminis-
trators as well as to all grade 4 teachers in Deiaware'Schools--

Taking Corrective Actiem

The logical ext=nsion of the curriculum improvement process is to
employ'corrective'actiun procédurés in those areas of identified need or

weakness; _The Department of Public Instruction staff places the greatest

‘emphasis on the importance of this component of the educational improvement

plan and thus the greatest amount of support éervices.

The steps taken by the Delaware Department of Pubiic Instruction
to provide input to aid districts in.taking corrective:action‘based on the
results of the objective~referenced test can be found in the form of tech-

nical ezpertise, curriculum expertise, financial assistance, access to

educatimnal information, and specially developed educational products. Each

of these services and products feed into the corrective action component and

12
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can cultivate educational improvement within Delaware schools. These can

be more specificéily described as follows:

P

-ship to several school districts and otiar'target.éudiéncégwggMgpe mathF

X

1. ‘Technical Expertise. The Planning, Research & Evaluation

Division's Delaware Educational Accountability Swstem (DEAS: Commitr: -

has research, testing, management, and planning skiils needed to advance
the use of the computer reports and repnrt use procedures. The DEAS

Committee staff have almeady provided wmrkshops and organizational leadex-

ematics test results. Many more workshmps‘afe currently being’plénned;“

2, Curricular Expertise. The Instruction Division staff posess

the knowledge of methods, méterials, resourées, and teaching techniqués

that can help districts in the planning of instructional stratégies‘to
support the mathematics obje?tives. Instruction Division staff work‘éﬁ—
operatively with the staff of the Planning, Research:and Evaluation Division
in attempting to provide a catalytic environment for educational improvement..

3. Financial Agsistance. Each year small grants from state and fed;‘

_eral funds are awarded to districts through the Delaware Department.of Public

Instruction to provide a financial incentive to school districts-to,uﬁilizektﬁe
test results, . These granﬁé range from $500 to $1500 per district. Each dis-
trict submits a proposal requesting the allocated funds and outiines the.obje¢~
tives to be accomplished and the procedures to be utilized in their educational
improvement efforts. Approximately 80 percent of the $20,000 allocation will Be -
spent on the analysis of the objective-referencrd test-data for the purpose
of alleviatiﬁg identified weaknesses. Changes that have .and will take
place through the use of these funds typically Hring about improved‘éroéram

articulation, developmentnuf.districfzcurricqum guides, and the identifica-

tion and selection of materials and textbooks to support objective-based

instructional strategieg.

21
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4.» Information Services. The Information'Search and Retrieval

Unit (ISRU) of Project DAIRE*, funded ' - the National Institute of Educacion,:'.

maintains ¢ - renensive data base of .. .tional reseatch, producté and
developments. The ISRU staff makes available to Delaware educators'upon

request, information that can lead to the solution of an educationai problem

jdentified through the objective-referenced test. The availgﬂle"data base

can also be accessed to help districts solve many other educational pioblems. :

I

5. Special Educational Products. Two types of educational broducts

were conceived and produced-by the Planning, Research and Evaluation Division -

specifically to reinforce the use of the statewide mathematics objectiveskr
and the accompanying assessment data. These are the. Textbook to Objective

Correlation and the Mathematics Idea Packs.

a. The Textbook to Objective Correlation. Under contract with . .
Project Primes of West Chester, Pennsylvania, the staff of
PR & E compiled .an analysis of ten of the most frequently
utilized grade four mathematics textbooks in Delaware. The
purpose of this analysis was to locate .the page numbers with-
in these textbooks that provided instructional ideas, skill
building exercises, remedial and review problems, and enrich-
ment activities that related to the forty statewide object-~
ives assessed by the.objectiye-referenced measure in math—
ematics. -

This document has been printed in matrix form correlating
the ten textbooks with each objective. The page numbers
in each textbook where an objective is treated is listed
in the appropriate column. I '

The document can be used in several ways. The methods of
use include helping the teacher to: .

(1) Tocate remedial :‘exercises for students in need of some
extra work on & particular objective.

(2) 1dentify enrichment activities for those students who
may benefit from supplementary work.

(3) Find initial skill building exercises for a class being
taught a topic for the first time.

(4) Utilize a wulti-~textbook approach in the classroom.

- %Delaware Application of Information and Research in Education
- 14
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(5) Gather new ideas and approaches in the textbook -
currently in use and in nine other grade four math-
ematics textbooks.

This document has been distributed to each school principal,
each grade four teacher, and appropriate district administra-
tors. :

/ b. 'Mathematics Idea Packs. Project DAIRE, the Dissemination R
Unit of the Planning, Research and Evaluation Division has o
complled groups of classroom activities that can aid the
teacher in instruction. 'The idea packs are organized by
topic and correlated to the statewide mathematics objectives.
Each pack was designed to provide the teacher with supple-~ ,
mentary activities, games, and teaching techniques that can
be used with elementary school children.

Idea packs have been developed for each of the following
areas: -

(1) Elementary Geometry

:(Zji Pléce Value

(3) . Metric Measurement

%) Solving Open Sentences

(5) Graphing

(6) Multiplication

(7) . bivision

(8) Fractions

(9) Woxrd Problems

These idea packs can bé obtained free of charge by contact-~

ing the Information Search and Retrieval Unit of Project
DAIRE,

23
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PART II
STATE LEVEL RESULIS
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. STATE lEVEL RESULTS ON THE OBJECTIVE ~ REFERENCED =
MATHEMATICS TEST

A total of 6,971 regular Delaware grade 4 public Schoolbstudents_and;’
1,043 non~public school students participatel in the mathematics testing‘progran
in October of 1976. This section of the report will relate specificaliy to tﬁe’
results of the uublic school students. As the test was designed for use 1n 1n—
structional and curriculum planning, no nationally normed items were uaed on tho

.

test.. Thus comparisons of Delaware to ‘the nation cannot be made.

State Level Results by Total Score

On the- 160 item test individual student results ranged from 153
items correct to 21 items correct. Translated into a percent of items
obtained correct, the tange of scures extends from a high of 96.percent‘
correct to a low of 13 percent correct, The most frequently occurrlng
score on the test was 100 itens correct and the mean or average score on.‘
the test was.90.50.

Table 2 shows the number and percent .of students obtaining:scores

within each of 16, ten-point score ranges. Each of these score ranges also

_represents an approximate number of items correct of the total 160 items‘on‘

'the_test. o o l o . ' eri
‘ The data indicate that more than 15 percent of the students ln

Delaware obtained between 76 and 100 percent of the items correct' nearly

48 percent:of the grade 4 students answered between 51 and 75 percent of "

the items.correct; approximately 35 percent of the students obtained between

26.and 50 percent of the items correct, and close to 2 percent of the stud—-;:‘

ents answered betweenKO and 25 percent of the items correctly. It should be -

noted that no students obtained scores in the two lowest totalnscore groups-Vk
of the 16 groups generated.
These summary data indicate that ﬁelaware students posess a wide
range of competency in the general mathematics area.
25
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DELAWARE RESULTS BY TCUAL SCORE GROUPINGS

-
-

r
—

Seore

; Approximate
Total Score Renge  Percemt of Items Correct  Number of Students  Percent of Students Range
Subtotal
160 - 151 - 100 - 94 1 0.16
150 - 141.. 93~ 88 123 L6
140 - 131 7 - 82 338 685 |
130 - 121 - 76 1 M 15
120 - 111 5 0 0y
110 - 101 68~ 63 834 11,9 |
100 - 91 62 - 57 B8 12,7
90 - 81 56 - 51 B4t PRI AT
B0 - 71 0= 4 175 112
10 - 61 43 - 38 65 9,%
{0 - 51 9.y m 0y
50 - 41 -2 49 600 3467
40 - 11 25 - 19 141 2,02
0-2 S B-13 . 1 01
20 - 11 e 0 0,00
0= 0 6~ 0 0 0.0 2,19




woonie:-State Level Results by Strand -~ - - ..

The 160 items used on the test were grouped in 9 skill areas called
strands., Between 6 and 40 items are clustered within each of the 9 categories.lﬁiﬁ

Tables 2 through 10 present the distribution of pupil scores for‘e#ch stfand;°t
These tableg indicate the number and percent of students obtaining each |
"score from the maximum possible score to zero correct. Each distribution
except Strand H which has too few items, ig divided in four roughly equal
-éédré'grdupings, from I (the highest) to IV (the lowest). Thé-percent of
-students in each of tﬁe four score grouping is listed. The'peécents iocatéd_.
in each groups are summarized in Table 1i. Table 12 presentsnthé average

percent correct for each strand for all tested Delaware students.

\, i

Strand A - Numbers and Numerals. Test items in this category measuie

studeﬁtsf.basic ﬁnderstanding of the number system including such épecifiC'
skills ofnl) relating fractions to parts of a geometric shape; 2) ideﬂtifying’ .
the attributes of a given set of numbers and objects, 3) identifying even
and odd whole numbers, and &) arranging simple fractions in ordérf

Approximatély 13 percent of Delaware students scored in the ‘highest
score group amswering between 75 to 100 percent of‘the‘items correctiy aﬁd
about nine percent in the lowest score grouping with between 0 and 25 per-
cent of the items correct. The large majority of students (77 percent)
answered between 25 and 75 percent of the items'correctlf. See Tﬁble 3-A.
As only an average of 52 percent of the grade four students answered items
correctly in this category, it aépears that Delawafe grade'four students
appear to have difficulty with items measuping these specified skills.

Table 3-B shows how Delaware's grade four students performed on each
objective within the Numbers and Numerals strgnd. Upon examining the stéte
results on each objective within this strand, it’appears that the students

- had 'a great deal of difficulty with those items requiring students to arrangel,

19
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TABLE -4
DISTRIBUTION -OF PUPIL SCORES FOR STRAND A

NUNGERS AND NUMERALS
~ Score Approxinate Percant Nunbex of Items Studest  Percent of Percent in
Groupizg °  of Items Corretl Grmtg Frequenty Students Score Group
1 Riis 1 3 055
19 89 1,28
5 148 2,12
1 263 Wl
I 385 5 13,24
Il 5 - 75 7 588 §.43
N L 684 9.81
° iR 676 9.70
-’ 798 11.45 39,39
111 B~ 5 B 371 10,57
7 745 10.69
6 638 9,15 X
5 529 1,59 38,00
W 0- 25 4 359 3.0
3 185 2,61
2 83 .19
1 25 0,36
0 0 0,00 C0%




. TABLE 3-B
RANK ORDER OF OBJECTIVES BY AVERAGE PERCENT £ IFZT FOR STRAND A
NUMBERS AND NUMERALS

Objertive ~ Objective State Average
Coding ) ‘ Pemrent Correct
Al Identify a fraction which expresses p =t of a 60
standard geometric shape to tenths. '
£2 ~ Identify the common and/or different a:.'”Hutes
of a glven set. ' 59
A3 Identify even and odd whole numbers - 51
A4 Arrange a set in-order of at least tlzese umit
fractions. 24
31
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= set in order of three i..it frections. An average of only 24 percent of

the students answered it.:s correctly on this objective. Student perform—

. zmce on this objectivezmzm so lew zmd contributed to %e. -appearance of

o

moor parformance ion the:total strand when all item remseits were averaged.

Within this strand, studemts performed best on items asking them

" ro relate a fraction to parts of a figure and in the idemrdfication of

-common .and different attributesmf a given set. Average percent’ correct
results were 60 percent and 59 percent correct respectively on these two
:skills.

Strand B - Numeration. Test items in this category measure student skills'

4n reading, writing, interpreting and changing form wdth#=m the number system..

More speciffcaily, this category” relates to skills ne=ded:to determine placel
-value amd equating numerical amd verbal forms of numhers;.n
‘Over 41 percent of Delaware students taking tidis test obtained

scores in the highest score grouping ansﬁvering between 75 :and 100 percent of

- the items correctljx. ‘Thirty—-two percent of the :students answered between -

50 and “75 percent of the items correct. Ne;rl}'r 21 percent answered between -

25 and 5D percent of the items coxrrectly while only five percent were: in

' the lowest score group. See Tabls 4-A. On the average, 67 perceamt i the

grade four studemts answered items correct1§ in this category indicating
that in generzi, Belawssre students experience less difficulty with timsse
skills than with =my othexr catégzry_ tested.

Within this stzmemd studemts performed best om those itemssmssiing
i:t:bémr.:::m'identify a ﬁumTza‘rgin verz=sl foﬁ wixen giwen Foritially in-memerical
“form. They achieved less well on items of the opposiize nature, that-is
identifying the number when given the verbal form of “that number. .:‘Students
did least well on items asking them to interpret place: value for -whole num-
bersl. Table 4-B compares the results on each of the three objectives.

" 22 32

§



MR e |
DISTRIBUTION OF PUPTL SCORES BY STRAND B

NUMERATTON
i3 Approxiuste Jercent Number of Items  Student v Percent of Percent in
Gronpig of Items Correct Coryect Frequency Students Scare Group
1 75~ 10 1 453 Be
10 998 14.32 ~ |
9 929 13,33 41,33
i 50~ 75 | ; ¥, 2.7
| 1 | 130 1047 :
6 638 -3.55 0.3
) _
- m 5.3 5 552 piy]
- 4 500 Thb
3 382 5448 20.06
™ 0- 25 | 2 28 W)
1 128 L4 ‘
0 23 0.33 5.4
= = Wﬁm
9
Jub

Aruitoxt provided by Eic:
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e e TABLE.- 4~8 .
RANK ORDER OF OBJECTIVES BY AVER4GE EERCENT CORRECI FOR STRAND B

o NUMERATIOE
Objective Objectdive . State Average
Coding : ' ) Percent  Correct
B2~A Identify whole numbers im verbal form when . 74

presented with it in numerfzal form.

B2~B Identify whale numbers in mmerical form from a 71 |
verbal form..

Bl Interprat the place value 3= whole numbers of up 61
to five.digits. '

&S
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Strand C - Operations and Pfqberties; ‘This category contains items which
‘measure the students ability to add, subtract, multiply and divide. The
‘items not only determine student computational abilities with whole numbers,
but also with simple fractions and mathematical symbols,

‘Table 5-A shows that approximately 65 percent of Delaware students
answered between 50 and 100 percent of the items correctly. About 31 percent
‘obtained between 25 and 50 perceut correct while less than 4 percent were in
the Iowest‘score grouping. On the average staté&ide, 60vpercent of the students
answered items correctly Fhat relate to this mathematics category. Compared
to other strands studentsLSerform well on these skills.

Within this strand students tended to perform best on those skills
relating to 1) comparing the relative value of groups of coins, 2) adding
whole numbers, and 3) recognizing and using the commutative property of add-
ition and multiplication of whole numbers. The statewlde average qbtained
ranged from 72 to 81 percent correct on these skills. -

Poorest performance was obtéined on items asking students to 1) rec-~
ognize and use the assoclative property of addition and multiplication with
whole numbers, 2) divide with a one digit divisor and up to a.three digit
dividend, and 3) add and subtract with a pair of like fractionms. On this‘iaét
skill an average of\26 percent of the students answered items correctly.

‘Table 5-B shows the relative performance on each of these objectives.

Strand D -~ Mathématical Sentences. The items within this category weasure

the student's ability to translate a verbal idea or physical situation into
a mathematical expression in order to arrive at a solution.

Nearly 72 percent of the students tested were able to answer between
50 and 100 percent of the items coxrrectly on this strand. Approximately 23

percent of the students obtained between 25 ard 50 percent of the items

correct and between three and four percent achieved between zero and 25

Q ‘ : - 252




DISTRIBUTION OF PUPIL SCORES FOR STRAND C
_ OPERATIONS AND PROPERTIES

Score  Approximste Percent Number of Items - Student - Percent of Percent'in
" Grouping of Items Correct Correct  Frequency Students  Score Growp
I 75 « 100 40 2 0.3
- % 52 0.75
I 8 1.22
i} 96 1.8
3 164 2.3
3 202 2,90
. 3 236 3.3
b | 3 L
Vo | | 3 LN RN e
| » i - 256 3,67 B4
I 0- 75 30 - 2% 4,23
9 264 309
28 293 420
a7 211 3.89
26 8. 4,36
25 o280 | 401
2 292 4,19
23 285 4,09
2 A I T
2 21 426 4L62
m 25~ 30 U | o 3.9
| 9. 296 ‘ 425
18 | 232 A3
17 W B ]
16 B IR 1 X
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TABLE 5~A (CONTINURD)

~Score Approxivate Percent Number of Items Student Percent of  Percent in -

Grouping of Items Correct . (orrect Frequency Students  Score Group
14 185 .65
B 17 L4 -
12 | 171 2,45 | R
1 120 L7 iy
IV 0- 25 10 85 LA
9 18 112
8 41 0.5
] % 049
b 12 01
N ) ] 0,00 -
A 4 1 0,01
3 0 0,00
0 0 0.00.
1 0 0,00 -
0 0 0,00 3.68




TABLE 5-B ‘ '
RANK ORDER OF OBJECTIVES BY AVERAGE PERCENT CORRECT FOR STRAND C
' OPERATIONS AND PROPERTIES

: Objective , ijective s - State Average
‘ 'Codigg : ‘ . : Percent Correct
- Ch  Identify one collection of coins as >, <, or = 81

value of anothez collection of coins (limit $2).

Cl-A Compute sums of given whole nurbers up to five - 79-
: digits with and without regrouping.
cé .Racognize and use the commutative property of 72
- addition and multiplication with whole numbers.
' i
C10-A State and write multiplication facts up to ten_': 63
-+  ‘with whole numbers. .
Cl-B Compute differences of given whole numbers up tO'; 58
' five digits with and without regrouping. ;
Cc2 Mn1c1p1y whole numbers up to a three digit factor 58
by a one digit factor.
C10-B State and write division facts up to ten with 55
~ whole numbers.
c5 Recognize and use the associative property of 45
addition and multiplication with whole numbers.
c3 Divide whole numbers with a one digit divisor up 43
to three digit dividends. (With no rewmainder).
co .Add and subtract a pair of like fractionms. ‘ 26
41
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‘with 62 percent on the average obtaining each item corfect.

percent of the items correct. See Tablz 6-A. With respect to tesults on

other strands, Delaware students performed comparétively well on this strand

Of the three objectives tested within this strand, students achieved vJ.KJ

best on those items requiring the ability to solve open sentences. On’ the

- average, 71 percent of Delaware's grade four students answered the items

correctly on this objective. Students performed least well on the related

" 'gkill of constructing an open sentence from a verbal situation. This may

indicate that they fird difficulty in applying the skill of solvingkopen ~
sentences to real life situations. An average of 54 percent of the students
answered items of this naturc correctly. Table 5-B presents the rank order

of the objectives_within_this strand by state average percent correct. ”;uwm

Strand E - Geometry. This category contains items that measure a student's
ability to identify and classify one and two dimensional figures and to 96163“”
computational ptoblems based on the measures of these figures. Specific skilis'
include the identification of lines, points, and angles;’ finding the perimeter
of polygons' approximating areas of polygons; and identifying types of triangles.‘
Roughly eight percent of the Delaware grade four students correctly |
answered between'75 and 100 percent of the items with approximately seven\per- : j
cent in the lowest score grouping. The majorityfof the students (85 percentj
obtained between 25 and 75 percent of the items correct on this strand. See
Table 7-A. On the average 54 percent of the students answered items correctly .
in this category indicating average performance on this strand in comparison
to other strands tested.
Upon examining the specific oijCtiVes‘teeted within this strand,
students performed comparatively well on items asking them to identify lines
of symnetry in simple geometricel figures as nearly 75 percent of the etudents

tested answered these items correctly. About 67 percent of the students
29
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| ‘ - TABLE 6-A
DISTRIBUTION OF PUPIL SCORES FOR STRAND ]
| MTHEMATICAL SENTENCES

““Seore” . Approximste Percent Number of Items - Student : -?E?centof ‘Percent in -
' Grouping of Items Correct orrect Freguency __ Students _ Score Growp

PRE

L CBal0 ow ‘372';« ERE
| e 18 SRR /)RR N

1 [ ) A
1l oA Bae

TR T
B 1 R (| A Y A
(N ¥ S X B

Il -7 , 1

—~ 0o W O ‘

51 X

i 6,91

96 5.3 ‘
278 399 26

m 25 - 50

L3 I~ L O

v 0- 25 | ) 160 20
1 o 1,08 -
0 17 0% L%

3 o




TABLE 6-B
RANK ORDER OF OBJECTIVES BY AVERAGE PERCENT CORRECT FOR STRAND D
MATHEMATICAL SENTENCES

Objective ‘ " Objective State Average
Coding , Percent Correct
Dl Solve simple open sentences using whole 71
numbers, '
D3 Identify the correct relations symbol (>, <, =), 56
D2 Construct open sentences to use in solving given
story problems. , 54
o
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C o TABLE7-A .
DISTRIBUTION OF PUPLL SCDRGS FOR STRAD §

- GEOMETRY .
Score Approximate Percent - Number of Items ‘Student “Percent of . Percent in ‘
Crouping of Items Correct Correct Frequency Students * ‘Score Growyp .
I 75 - 100 It o2 0.03
: px) 28 0,40
2 | 48 0,69
/Al | 86 1,23
0 138 - 321 .
19 KBl 360 - 8.2
L 50 - 15 18 W 4.8
N 17 439 6.30
16 S8 186
- 15 647 9.28
14 693 9.97 o
13 6% - 9.90 8.4
111 . 25- 50 12 608 872
1l - 560 8.0
0 482 6.91
9 367 5,26
§ 309 4,43 ‘
1 238 3.4 36,78
v 0- 25 170 2,44




.cortectly answered those Items asking them ito calculate tﬁg distance around iﬁ
simpile figures. On items requiring students to:ifdentify Qnd 1ab1e.chree and:;f é
four sided figures, 60 ﬁercent were able to anss=r items correctiy.‘ Withiﬁ l' ;5
chis.objective, 81 pércentwof the students coul&:not select the angle Vhiéﬁ
could be part of a right triangle. Students tended to perform subaéantiallyA}f£f
better on items ;equiring knowledge of~four’sidgd>figures. | .

| It ia‘in%erestingxto note that studentzs nerformed 1eas§ well on items
asking them to eétimate the areas of ‘regular anx Irregular figures using a
square grid. Approximately 38 percent of the stmdents answered icems_cof¥ectlyi;
on the objective%rélating to the area of regular figures while only 35 pexr-
cént were able t% corréctlf'answer items dealing with irregular figures.

Table 7-B compares the relative performance on each objective.

3
Strand F 5_ugaauiemsnt. Test itzms in this category relate to the students
A .

ability to recognize the need forra:measure, chonse:the most appropriate

., measure, select tHhe most appropriate instrument wf measurement, and measure'ﬂ
an object to the&neaﬁzst unit. Stress was placed on measurement in the
metric system tﬁbugh items were not. confined to-this measurement system.

About 15 percent of the students obtaiped :between 75 and 100
percent of the items correct on the skills measured within this strand.
Only 3 percent correctly answered between 0 and 25 perqent of the items.
The vast majority (mearly 79 percent) answered between 25 and 75 percent
of ?he items cor;eccly. See Table 8~A. As an éverage of 55 percent of
the students answered items correcfly in this strand, it appears that
compared to results of other strands, students performed in an average
manner on the.skills assessed in this category.

Students performed compartively well on items asking theg to

measure an object in the metric system as approximately 75 percent of the

48
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TABLE 7-B

RANK ORDER OF OBJECTIVES BY AVERAGE PERCENT CORRECT FOR STRAND E

~ GEOMETRY
Objective Objective State Average
; CQding Percent Correct
'ES ' Identify lines of symmetry in geometrical 78
: figures.
B2 Determine the perimeter of polygons using 67
’ whole numbers. :
E6 Identify types of triangles and-quadrilaterals 60
from models or illustrations. (Limited to
-right triangles, squares, rectangles from
plctures).
El Identify and name basic geometric figures such - 56
as point, line, line segment, ray, angles,
congruent fingures, etc.
E7 Identify parallel and intersecting lines in a 41
plane. (Informal experiment; realistic
gituation).
E3 Determine the aréa of rectangles using whole. 38
numbers. (Using whole'numbers and square grid).
E8 Approximate the area of simple irregular shapes. 35

49
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(Geouplng  of Ttems Corregt ‘ . Brudents  Beore Group:
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.grade 4 students could answer items correctly on this skill. Nearly 60 '

percent of the students could correctly answer items asking them to tell N

time'to the nearest minute. Students tended to do better on items relating

to half and quarter hours and least well on items relating to minutes.
Within this strand, ‘poorest performance was obtained on the skills
of converting from one unit to another within the same system and in

selecting the proper unit of measure for ‘determining length, weight,

~...yolume and temperature. See Table 8-B.

Strand G - Graphing and Functions. The items within this category'measuref;‘

students' dbilities in associating rational numbers with points in one .

and two dimensions.

As only an average of 51 percent of Delaware's grade four students

answered items correctly in this strand, it seems that Delaware students j

experience difficulty in‘this skill area. Approximately 16 percent of the
students correctly answered between 75 and 100 percent of the items. Nearly
35 percent correctly obtained between 50 and 75 percent of the items with’

an equal percent of the students achieving between 25 and 50 percent correct. -

About 14 percent correctly answered less than 25 percent of the items.' See

) Table 9-A.

Within this strand students achieved best on items requiring them

to relate positive and negative numbers to realistic situations. Comparative

difficulty was experienced by students in relating an ordered peir of numbers

to a“point or a graph. Table 9~B shows the average percent correct compar-

isons on each of the three objectives tested.

Strand H -~ Probability and Statistics. Test items within this category

measure the ability of a student to organize, represent, and interpret data

‘derived from real and experimental situationms.

36
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TABLE 8-B , |
RANK ORDER OF OBJECTIVES BY AVERAGE PERCENT CORRECT FOR STRAND F

MEASUREMENT
Objective ' OBJECTIVE State Average
Coding Percent Correct
F1-B Determine length in the metric system. 77
F6 - Tell time to the nearest minute; -~ ~ =~ °° 59
F3 Identify the change in coins which would be 54
received in making purchases with values up
to $1..
F2 ~ Convert a simple measure in one unit to a - 49

measure in another unit within the same
system. (Metric plus other units - like
7 days = 1 week).

F1-A Identify standard metric measures used to 47
measure length, mass (weight), capacity
(volume) and temperature.

S,
A2

6—"
Foo
i
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TABLE -4
DISTRIBUTION OF FUBTL SCORES FOR STRAND 6

CRAPHTNG & FUNCTIONS
Score Approximate Percent Number of Items  Student ‘Pércent of Percent In
Grouping of Itens Correct Correct Frequency Students _Score Group
I 75 - 100 g 88 1,26
é 330 4,13
1 693 9,34 15,%
I 0~ 75 6 1066 15,2 |
) 13 19,19 3.4
1l 25 - 30 ’ 133 19,14 |
| 3 1134 16,27 35:40
' ct . \ |
v 0- 25 2 665 9,54
1 264 379
0 3 0.85

14,17

04




TABLE 9-B
RANK ORDER OF OBJECTIVES BY AVERAGE PERCENT CORRECT FOR STRAND G
GRAPHING & FUNCTIONS

Objective Objective State Average
Coding . Percent Correct
Gl Relate positive and negative numbers to 67

realistic situations.

G3 . Glven the point in the plane, identify the 57
ordered pair.

G2 Given the ordered pair, identify the point - 49
in the plane.

56
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- Too few items were utilize& to divide this strand into four score-
groupings, however, approximately 57 p;rcent of the étudents tested were
able to answer iltems correctly on this strand. In comparison to results
on the other strands students appéar to have performed in an average ma#ner
in this skill area. See Table 10 for a distribution of pupil scores within
this strand.

‘Through an analysis\of tﬁg items it appears.thét students cun make
simple intgrpretations of bar graphs better than line graphsr, When asked-
to use a graph to calculate a new.set on information student scores teﬁded

to drep.

Strand I — Mathematical Reasoning. The items in this category measure a

. student's hbility to round numbers, estimate solutions to mathematical prob-

lems, and read, interpret and find the solutions for a wide varlety of word
and picture problems.
Nearly 15 percent of the students tested obtained between 75 and 100

percent of the items correct. About 37 percent correctly answered between

50 and 75 percent of the items correct with approximately the same amount of

students in the 25 to 50 percent correct range. Only 11 percent of the

students tested achieved scores in the 16West score grouping. See Table 11-~A.

‘An average of 51 percenﬁ of the students answered items correctly in this

strand indicating that students have found the skills within this strand to

be comparatively difficult.|

An examination of stgdent performance on each objecti;é groﬁped in
this strand shows that the %est performance'iﬁ this category was obtained
in‘the skill area of.finding solutions to word and picture problems.‘ Approx-
imately 65 percent of the students answeréd items correctly on thls objective.
Results on all other objectives were an averége of 20 percentage points below "
this objective. See Table 11-B. '
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TABLE 10 o
. DISTRIBUTION OF PUPIL SCORES FOR STRAND H
' PROBABILITY & STATISTICS

Number of Items Correct Student Frequency Percent of Students
6 748 -:10.,73
5 1188 : 17.04
4 1396 20.03
3 1467 21.04
2 _ 1249 17.92
1 ; - 701 . 10.06
0 222 Y 3.18
i
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DISTRIBUTION OF PUBLL SCORES FOR STRAD I ~
o MYBATL DG

e

- Percent of  Percent in

Score Approximate Percent Nusber of Items Student
Grouplng of Items Correct Corveet ' Frequemey '~ Students'  Score Group
I 75 = 100 1 i) 0,43
o 16 ! - 13
1 201 2,88
14 i 397
1 418 600 14,60
11 50 75 1 53 7,66
1 650 9.3
10 - 92 9,93
9 736 10,56 4
1 B~ 50 -8 - 16 10,41
| ! 685 9,83
b 634 9,09 |
5 IV 1.3 36,66
o 0~ 2 o 383 5.49
| 3 b 3,50
2 125 1,79
l 30 0,43
0

1.2




~TABLE 11-B
RANk ORDER OF OBJECTIVES BY AVERAGE PERCENT CORRECT FOR STRAND I
HATHEMATICAL REASONING

Objective . Objectivq State Average
_Coding PR Percent Correct
12 Read, interpret, and fiﬁd,éolutions for 65

word/picture problems.

14 ~ Solve a mathematical sentence or simplify 46
a mathematical expression to determine the :
order of numbers.

13 Round off whole numbers to nearest ten's, .45
hundred’s, or thousand’'s. _ '
I1 Estimate solutions in problem solving ' 42
situations.
|
61
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‘ TABLE 12
PERCENT OF DELAWARE STUgﬁmagN EACH SCORE GROUP BY STRAND

iR e c A R e
Scort  Approximate Percent Nusbersk Numeration Operations §  Mathematical Geometry  Measurement  Graphing §  Mathenatical
Grovp  of Ttems Corract  Nunerals Properties  Sentences - § Fungtions Neasoning

T A R R Y Y S N T R
oR-5 B3 RmB 4R BN e FY TR
1 O Y B0 A% Y CHVRN S R K Y N
T T Y T T Y S

. e
ot ‘ i i

L%

9%
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TABLE 13
DELAWARE AVERAGE PERCENT CORRECT BY STRAND

Strand Name Number of Items Average Percent
: Correct
A Numbers and Numerals: 17 52
B Numeration 11 | 67
C Operations & Propérties | 40 60
D Mathematical Sentences . 14 62
E - Geometry 24 v 54
F Meaéurement 22 55
G Graphing and Functions o 9 ' 51
H Probability and Statistics _ 6 57
I Mathematical Reasoning ' 17 | 51
64
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o State Leve1 Results by Obj_;tive
| -Forty of the statewide objectives were assessed on the mathematics
iﬁstrumept. Results by objective show a wide range of student achievement
;cross the forty objgctives. A
Table 14\présents each of the objectives rank ordered from the
highest to the lowest according to tﬁe actual state average percent.correct.

.on each objective.

- Delaware Strengths and Weaknesses in Mathematics

In éttemptingvto identify those areas in which Delaware grade four
students performed well and those areas in which they performed poorly,
the mean of thg average percent correct obtéine& on each objective was cél-
culated. Those objectives where average percent correct results were more than
20 percentage points (approximately 1.5'standard deviation units) -above or
below the mean were considered to be strengths or weaknesses respectively.
Based on the objective refzrenced test iﬁ mathematics administered
last Cctober to grade 4 students, Delaware's strongest specific mathematics
skills seem to include:

* The identificatioﬁfdf one collection of coins as >, <; or = the :
value of another collection of coins. o .-

* The computation of sums of given whole numbers up to five digits'
.with and without regrouping. :

* The identification of lines of symmetry in geometrical figures. )

* The determination of length in the metric system.

ﬁsing the criterion outlined above the weakest mathtmatics skills
appear to include:

*# Arranging a set in ordsr of at least three unit fractioms. e

* Adding and aubtracting a pair of like fractions.

* Approximating the area of simple irregular shapes uging a square.'
grid.

65
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TABLE 14
‘DELAWARE MATHEMATICS OBJECTIVES
RANK"ORDERED BY STATE AVERAGE PERCENT CORRECT

Objective

Coding ' Objective Average Percent Correct
c4 Identify one collection of coins as >, <, or = 81 .
: value of another collection of coins (limit $2). :
Cl-A Compute sums of given whole numbers up tc five 79
digits wich and without regrouping.
‘E5 Identify lines of symmetry in geometrical figures. 78
F1-B Determine length in the metric system. 77
B2-A Identify whole numbers in verbal form when presented . 74 Af;i
' with it in numerical form, : NG
) cé6 Recognize and use the commutative property of addition 72 .f
: and multiplication with whole numbers. ‘
D1 Solve simple open sentences using whole numbers. 71
B2-B Identify whole numbers in numerical form from a | 71
verbal form,
E2 Determine the perimeter of polygons using whole numwbers. 67
Gl Relate positive and negative numbers to realistic 67
situations.. o
12 Read, interpret, and find solutions for word/picture 65
problens. '
C10-A  State and write multiplication facts up to ten with 63
: whole numbers.
Bl .Interpret'the place value for whole numbers of up to : 61
five digits.
Al Identify a fraction which expresses part of a standard 60
geometric shape to tenths. )
E6 Identify types of triangles and quadrilaterals from 60
models or illustrations. (Limited to right ariangles,
squares, rectangles from pictures)
" F6 Tell time to the nearest minute. : 59
A2 Identify the common and/or different attributes of a . 59

given set.

47
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TABLE 14 (CONTINUED)

~e:

+~Objective

! "Coding Objective Average Percent Corréé:u{:é
c2 Multiply whole numbers up to a three digit factor by 58
a one digit factor. '
Cl1-B Compute differences of given whole numbers up to five 58
digits with and without regrouping.
H1. . Construct and interpret bar and line graphs. , 57
D3 Identify the correct relations symbol (>, <, =). 56
El Identify and name basic geometric figures such as 56
point, line, line segment, ray, angles, congruent '
figures, etc.
C10-B State and write division facts up to ten with whole 55
numbers.
D2 Construct open sentences to use in solving given 54
story problems.
F3 Identify the change in coins which would be received 54
in making purchases with values up to $1.
A3 IdentifyAewen and odd whole numbers. 51
G2 Given the ordered pair, identify the point in the 49
plane. : ’ .
F2 Convert a simple measure in one unit to a measure in 49
another unit within the same system. (Metric plus
other units - like 7 days = 1 week).
Fl-A Identify standard metric measures used to measure 47
length, mass (weight), capacity (volume) and temperature.
* C5 Recognize and use the associative propéfty of addition 45
and multiplication with whole numbers. ' '
I4 Solve a mathematical sentence or simplify a mathe- 45
‘ matical expression to determine the order of numbers.
13 Round off whole numbers to nearest ten's, hundred's, 45
or thousand's.,
) c3 Divide whole numbers with a one digit divisor up to 43
{ three digit dividends. (With no remainder)
J . .
[ .1 Estimate solutions in problem solving situationms. 42

48
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TABLE 14 (CONTINUED)

- Objective

' Coding Objective Average Percent Correct .-
E7 Identify parallel and intersecting lines in a plane. 41
(Informal experiment; realistic situation).
"E3 Determine the area of rectangles using whole numbers, - 38
(Using whole numbers and square grid).
G3 Given the point in the plane, identify the ordered pair. 37
"~ E8 - Approximate the area of simple:irregular shapes. 35
"  (Using square grid). :
c9 Add and subtract a pair of like fractioms. , 26
A4 Arrange a set in order of at least three unit fractions. 24

68
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PART III

JINTERPRETIVE COMMENTS OF RESULTS BY THE DELAWARE
MATHEMATICS ADVISORY COMMITTEE

RECOMMENDATIONS
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AN
\

INTERPRETIVE COMMENTS BY THE DELAWARE
MATHEMATICS ADVISORY COMMITTEE

The objective - referenced measure in mathematics was based upon f*ff

terminal statewide objéctives for grades two through four, That is, it'ﬁaéx ~5,?f
expected that each Delaware student would be able to perform well on each of fA.?*
the objectives by the end of the instructional program‘at grade four. The-'.»

results of this testing program indicate how students were performing in'

~October at the beginning of grade four. This approach provides the teachers

with excellent entry level fnformation for the purpose of planning instructidn7f':

more effectively and efficiqntly, but!makes interpretation difficult at the

étate ievel. For thié.reas%n the Dei@ware Mathematics Advisory Committee was ?“if
asked to analyze the statewide resulté by objective considering the gfade levéléi;
at which the objectives are}usually taught. Their comments, by stfand, compriaei'

the remainder of this section.

Strand A ~ Numbers-and ‘Numerals

In general, the comﬁittee felt that grade four students performed in

a satisfactory manner on the four objéctives tested within this strand despite

the fact that the state average for two objectives was near or below 50 percent

!
correct. )

On a statewlde basis only 24 percent of the students Weré‘able to arrange

“in order a set of three uniq fractions. However, this objective is generally”hot

taught prior to the testing date hence students would not be expected to maéter -
these skills untii'the end qf grade four. In a few instructionéi programs
throughout the state this oﬂjective may be emphasized at the fifth or sixth

grade levels particularly for lower ability students. It is therefore surpris- -
ing that 24% of the students were able to perform well on these items when so |
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' tive may be considered a weakness. » ‘ Y

little instructiohal effort is typically directed toward ordering fractions

"prior to grade four.

Only 51 percent of the students were able to identify even and odd

whole numbers. Since development of this concept generally begins before grade.i;

four fifry-one percent correct is zonsidered low and performance on this&bbjecfggi

PR B

Strand B - Numeraéion

Delaware students performed well on the three objectives tested within

_this strand. They performed particularly well on the two objectives that re- 3j?£

quired equating verbal and numerical forms of whole numbers. Regarding the
remaining objective, requiring interpretation of place value for whole numbers
of up to five digits, entering grade four students performed exceptionally well-?f

as this tends to be a difficult concept for many students to comprehend at even

highér grade levels.

Stfand C -~ Operations and Properties

Students generally performed in a satisfactory manner on the ten objec-

tives within this strand. Nearly 80 percent of Delaware grade four students

were able fo completé successfully problems of addition, however, concern was
expressed by the committee regarding the remaining 20 perceant of the students
who appear fo need remedial york on this skill, Substantially poorer perfor-
mance was evident on the objective dealing with subtraction skills. It was
felt by the committee that ghe grade four instruceional program needs td em~
phasize the skills needed in subtraction.

Ccnsiderihg the diféiculty of the mathematics operations of multipli-~
cation and division, reSultg indicate that on a statewide basis students per-
formed in a satisfactory ﬁa@ner; A particular weakness was detected on those
items where students were aéked o multiply by zero.

| .
The majority of students (81 percent) were able to determine the rel-~

ative value of sets of coins, but the édvisoryméommittee felt that the

71
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remaining 19 percent who did not perform well on these items needed to be
identified and provided with remediation since the concept wohld”pof'likely

be formally taught beyond the second grade.

The committee also felt that there was a géneral weakness exhibited o
by the grade four students in st;ting and writing multiplication and division
facts up to ten with whole numbers. -Although more than half of the étudenﬁs”f;
were able to answer items correctly on these skills; the remaining group ’
represenfs too a ;arge a percentage in view of the dependence of hore advanced Zi :

skills on these eiementary skills.

Strand D -vMacheméticai Sentences
. S
Delaware students were judged to have performed in a satisfactory manner -
‘ | . ' . 'y
on the three objectives' tested within this strand. It appears that difficulty

was experienced by students when‘they were asked to translate a verbal situation

‘into a mathematical expression. Where students were given the mathematical

expression, howevér, they were able to solve the problem. This is not uncommon " .

even for students at higiier grade levels hence does not represent a weakness, '

~ Strand E -~ Geometry

The committee determined that satisfactory performance was obtained on 6 
five of the seven objectives within this strand. On the remaining gwa objectives'
state results were low. Noretheless, the_advisor& committee felt ;hat Delaware
students performed particularly well on those objectives dealing with the are;wﬁﬂ

of simple regular and irregular shapes, since concept of area is difficult for

»

. many students even at higher grade levels.

Strand F ~ Measurement

In general, performance on the five objectives tested in this strand
was low. Students performed well on items asking them to tell time to the
nearest quarter and half hour, but the committee detected a weakness where

students were asked to tell time to the nearest minute. The committee suggested

72
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. expressed a belief that performance on these items will increase over the next_ﬁVﬁ

that more instructional emphasis needs to be placed on the interpretation of - .

-

the minute hand.

Students did not perform well in identifying the metric measure to ba.ﬁ
used for determing length, ueight3 capacity and temperature. The committee .

felt that this probably was due to the fact that instructional programs using

the metric system were not fully implemented on.a statewide basis. ”he committeeﬁ

few years.
A concern was expressed by the coumittee members regarding those items o

asking students to determine the amount of change a person would receive whén

making a purchase up to $1. More instructional effort should be given to this

functional competency.

 Strand G - Graphing and Functions

Delaware students were judéed to have performed well on items asking
them to relate positive and negative numbers to real life situations. The _‘
committee felt that the relatively low performance on items that dealt with
relating points on a graph to an ordered pair of numbers represented satisfactory_

performance since students at 1eve1s above grade four will continue to practice .
I .

-skills of this nature in mathematics and science. The level of understanding

of these skills demonstrated by grade four students does not represent an area
of concern.

Strand H - Probability and Statistics

Members of the committee felt thut the students at grade four showed .
satisfactory performance on the objective tested in this strand. They indicated
that the skill of interpreting bar and line graphs should continue to be taught i
at higher grade levels as this skill was important for all persons to understand
as adults. |

Strand 1 - Mathematical Reasoning

Considering that items'mithin this strand are generally difficult for
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: grade four students, the atudents performed well on these skills. .Committee 13

members indicated that additional practice should be provided for students

in the estimation of problem solutions and in rounding numbers. Since severalf;}}ﬁ

items required the reading of a problem and then finding the solution, low
.correct responses on these items may indicate careless reading or poor Véfbal""'

T
comprehension.
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As a result of the data presented in this report and the interpretive. fj]

comments of the Delaware Mathematics Advisory Committee the followiﬁg courses o

RECOMMENDAT IONS.

"of action are suggested in an attempt to improve mathematics inétruction in

Delaware géhools

*

Elementary teachers should continue to utilize the objective
and student specific results for the planning of the math-
ematics instructional program during grade four. '

Local districts should perform needs assessments based upon
the reeults of the objective ~ referenced measure in math-
ematics. Corrective action procedures should be impler:ated
to alleviate the identified weaknesses.. -

Consideration should be given to using federal Title I funds
at the school level to improve the skills of educationally
disadvantaged children on those objectives where student
performance is not satisfactory.

Local districts should consider theggyyggggﬁgf‘jederally
validated projects designed to improve basic skills in
mathematics. o :

Funding at the state level should be continﬁed'to provide

support for DEAS activities. Additional funds should be
allocated for the expansion of the objective - referenced
testing program to other content areas and other grade levels.

Districts should utilize the services of Project DAIRE ~
the Delaware.Application.of Information and Research in
Education - to locate appropriate information.for implementing
corrective action activities based upon needs identified
through the objective - referenced test.

Instruction and Planning, Research and Evaluation staff of the

Department of Public Instruction should increase their efforta

in providing leadership and technical assistance to schools
in areas of needs assessment and corrective action planning.

Increased utilization should be made of the remedial ma;hematics-

exercises provided through the district computer terminals
funded by the Computer Assisted Instruction Project for Ex-~

ceptional Children. These remedial activities should be directed
toward the alleviation of the specific student weaknesses identified
. through the objective ~ referenced measure in mathematics. O
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* The Department of Public Instruction and the University of
Delaware should expand their cooperative efforts in developing.
and implementing inservice, graduate programs for teachers that
are geared toward data based district needs located through
inspection of the results on the objective - referenced measure,
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